Background: Many studies have documented the underuse of anticoagulant (ie, warfarin sodium) therapy as stroke prophylaxis in older persons with atrial fibrillation. Failure to prescribe anticoagulant agents to these patients is often due to physicians' perceiving the risk of major bleeding as unacceptably high because of the presence of such clinical risk factors as hypertension, falls, a history of gastrointestinal tract bleeding, and lack of assurance about compliance.
fibrillation probably should not influence the choice of stroke prophylaxis in these patients. These include previous episodes of upper gastrointestinal tract bleeding, predisposition to falling, and old age in itself. For some other factors, such as alcoholism, participation in activities that predispose to trauma, the presence of a bleeding diathesis or thrombocytopenia, and noncompliance with monitoring, there is little or conflicting evidence about their effect on anticoagulant-related bleeding. However, they should be considered in the clinical decisionmaking process.
Conclusions:
For many older patients with atrial fibrillation, physicians' fears of the risk of bleeding in association with anticoagulant therapy are often exaggerated and unfounded. Therefore, the salient issue in selecting older patients with atrial fibrillation for anticoagulation is accurately estimating their stroke risk, with bleeding risk during anticoagulation being a lesser issue, relevant to only a few patients. Med. 2003; 163:1580 -1586 A PPROXIMATELY 5% of persons older than 65 years have atrial fibrillation (AF), the most common cardiac arrhythmia. 1 Older persons with AF are at increased risk of thromboembolic stroke, ranging from 4% to 15% per year, 2 depending on the presence of certain clinical factors, including left ventricular dysfunction, a history of hypertension, a history of stroke or transient ischemic attack, diabetes mellitus, and increasing age. 2, 3 Multiple randomized controlled trials have demonstrated that the use of long-term antithrombotic therapy with anticoagulant agents (ie, warfarin sodium) and aspirin reduces the relative risk of stroke from AF by approximately 65% 4, 5 and 20%, 4, 6 respectively. Moreover, some studies [7] [8] [9] have shown that stroke prophylaxis with anticoagulant agents is cost-effective, especially in older persons. Therefore, an expert panel recommended that all persons with AF who are older than 75 should be considered for chronic anticoagulation unless a contraindication exists.
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However, there can be significant disadvantages to anticoagulant therapy, including cost, inconvenience (eg, regular blood monitoring), and, most important, an increased risk of potentially lifethreatening bleeding complications. In association with anticoagulant therapy, other clinical risk factors may increase the overall chance of bleeding (eg, poor compliance with medications 10 ) and bleeding into specific locations (eg, gastrointestinal [GI] tract bleeding with the use of nonsteroidal anti-inflammatory drugs [NSAIDs] 11 and intracranial bleeding with uncontrolled hypertension 12 ). Therefore, it is not surprising that many physicians are reluctant to prescribe anticoagulant therapy
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for patients in the presence of 1 or more of these risk factors. 13 The objective of this study was to critically appraise whether the presence of additional clinical risk factors for bleeding affects the chance of anticoagulantrelated hemorrhage. Then, based on these findings, a clinical approach to the appropriate use of anticoagulant agents in older patients with AF in the presence of any of these factors is outlined.
METHODS
We reviewed and summarized the evidence pertaining to whether the following factors increased the chance of anticoagulant-related major bleeding:
1. Gastrointestinal tract bleeding risk factors: history of peptic ulcer bleeding and the concomitant use of conventional (with or without cytoprotection) or cyclooxygenase-2 inhibitor-specific NSAIDs;
2. Intracranial bleeding risk factors: uncontrolled hypertension, predisposition to falls with head trauma, participation in activities with a high risk of head injury, and previous stroke; 3. General bleeding risk factors: inability to adequately regulate international normalized ratio (INR) status because of aging, the presence of a bleeding diathesis or thrombocytopenia, alcoholism, poor compliance with medications, and increased bleeding in the very old.
Relevant data were gathered by performing systematic literature searches using the MEDLINE (January 1966 to March 2002) computerized database. Literature searches performed in 2 earlier studies 14, 15 examining the effect of GI tract bleeding and risk for falls on the choice of appropriate antithrombotic therapy in older patients with AF formed the basis of the data gathering. These searches were updated to March 2002, with further pertinent articles identified by using the following keywords (human only): anticoagulants, cerebral hemorrhage, subdural hematoma, warfarin, atrial fibrillation, stroke, alcohol(ism), international normalized ratio, bleeding diathesis, thrombocytopenia, platelets, elderly, outcome assessment (health care), treatment outcome, prognosis, and risk factors. The bibliographies of each identified, possibly pertinent article were reviewed to identify additional articles. Content experts were consulted to identify other relevant published works. If available, articles that quantitatively reviewed pertinent topics were favored.
We then asked 4 physicians (2 internists and 2 family physicians) to independently judge the effect that each bleeding risk factor should have on the decision whether to initiate anticoagulant therapy. Based on the synthesis of the gathered information and the physicians' recommendations, we then developed an algorithm to guide physicians in determining the appropriate antithrombotic therapy for older patients with AF in the presence of these factors.
RESULTS

GI TRACT BLEEDING RISK FACTORS
Using decision-analytic modeling, a recent study 14 analyzed how factors that increase the risk of major upper GI hemorrhage influence the choice of antithrombotic therapy in older patients with AF. Based on a review of the literature and analysis, 14 it was concluded that, in the era of routine testing and treatment for Helicobacter pylori, persons with spontaneous (ie, non-NSAID related) upper GI tract bleeding episodes are not at a significantly increased risk of a recurrent bleeding episode once the initial episode has resolved. [16] [17] [18] Therefore, persons who have had a resolved upper GI tract bleeding episode appear to be at no further increased risk of upper GI tract bleeding compared with persons without a history of upper GI tract bleeding.
A comprehensive meta-analysis 19 determined that, for persons taking conventional NSAIDs without cytoprotection, the increased risk of GI tract bleeding was 3.8 (95% confidence interval [CI], 3.6-4.1) times that of control subjects. The concomitant use of misoprostol or a proton pump inhibitor with conventional NSAIDs reduced this risk by 50%. 20, 21 Similarly, the use of a cyclooxygenase-2 inhibitor-specific NSAID reduced the risk of upper GI tract bleeding to about half that associated with a conventional NSAID. 22 In the previously mentioned study, 14 antithrombotic treatment recommendations were derived ( Table 1) based on the risk of upper GI tract bleeding and stroke using a multiplicative approach to determine the risk of anticoagulant-related bleeding in the presence of these risk factors (eg, 3.8 times baseline when taking conventional NSAIDs and 2.4 times baseline when taking warfarin 4 ; therefore, when taking both, the risk is 9.1 [3.8ϫ2.4] times baseline). For almost all scenarios analyzed, warfarin was the optimal therapy (in terms of number of quality-adjusted life-years gained) for most older persons with AF. The main exception was persons having a low risk of stroke from AF (ie, no clinical risk factors that increase their chance of stroke) and a high risk of upper GI tract bleeding (ie, taking conventional NSAIDs). In this situation, aspirin, or no antithrombotic therapy, is a reasonable option.
INTRACRANIAL BLEEDING RISK FACTORS
Multiple studies [23] [24] [25] have documented an increased rate of intracerebral hemorrhage in persons with uncontrolled hypertension who are not taking anticoagulant agents. For example, Saloheimo et al 23 found that persons whose blood pressure was higher than 160/95 mm Hg were much more likely to have an intracerebral hemorrhage compared with those with lower blood pressures (odds ratio, 7.0; 95% CI, 3.1-15.8). Even persons with treated hypertension had an increased risk (odds ratio, 2.7; 95% CI, 1.0-6.9). 23 Other studies [26] [27] [28] [29] [30] [31] [32] have shown that the presence of hypertension increases the risk of intracerebral hemorrhage in persons taking anticoagulant agents. For example, the Stroke Prevention in Atrial Fibrillation investigators 32 found that systolic (Ն160 mm Hg) and diastolic (Ն90 mm Hg) hypertension conferred additional risk of anticoagulant-related intracerebral hemorrhage (relative risk, approximately 4). Therefore, in older persons with significant hypertension (systolic, Ն90 mm Hg; or diastolic, Ն160 mm Hg), it is reasonable clinical practice to delay the initiation of anticoagulant therapy until treatment lowers their blood pressure consistently below these levels.
It is clear that persons who experience head trauma have an increased likelihood of developing intracranial bleeding [33] [34] [35] [36] (especially subdural hematomas), and this risk is increased in persons taking anticoagulant agents.
However, it is unclear whether this risk is sufficient to influence clinical decision making in older persons with AF. For example, a recent decision analysis 15 concluded that a predisposition to falls (with possible head trauma) is not a contraindication to the use of anticoagulant agents in older patients with AF. Even when taking anticoagulant agents, the risk of subdural hematoma from falling is so small that persons with an average risk of stroke from AF (5% per year) must fall approximately 300 times in a year for the risks of anticoagulant therapy to outweigh its benefits. 15 Participation in recreational activities with an increased chance of head trauma (eg, skydiving, downhill skiing, and rollerblading) may increase the risk of anticoagulant-related intracranial bleeding. Although recognizing that few older persons participate in such activities, there is no information from published studies to help quantify these risks. Therefore, until these bleeding risks are further defined, it is difficult to give specific recommendations about the use of anticoagulant agents in persons participating in these activities. Some of these activities would seem to pose greater risks than others, with decisions about anticoagulant therapy needing to be made on an individual basis, using clinical judgment.
Previous investigations, 44 done at a time when the intensity of anticoagulation was higher than is the norm presently, documented a higher than expected rate of intracerebral hemorrhage in persons with previous stroke who were taking anticoagulant agents. More recently, this finding was confirmed when a study 45 found that the rate of intracerebral hemorrhage in patients taking warfarin (target INR, 3.0-4.5) after a recent transient ischemic attack or minor stroke was unacceptably high. With the present use of less intense anticoagulation regimens (target INR, 2.0-3.0), more recent studies 46, 47 have not confirmed this finding. Given that previous stroke substantially increases the risk of a recurrent stroke in persons with AF, 6 a history of stroke should not be considered a contraindication to anticoagulant therapy.
GENERAL BLEEDING RISK FACTORS
No studies were found that examined whether there is an incremental increased risk of anticoagulant-related bleeding in persons who have a bleeding diathesis. This probably relates to the reluctance and infrequency with which these persons are prescribed anticoagulant agents. With regard to thrombocytopenia, bleeding is infrequent even after minor procedures, such as liver biopsy, in persons with platelet counts of more than 50ϫ10 3 / µL. 48, 49 A platelet count of 20ϫ10 3 /µL or less has been the traditional threshold for use of prophylactic platelet transfusions, with the recent trend to withholding therapy Abbreviations: COX-2, cyclooxygenase-2; GI, gastrointestinal; NSAID, nonsteroidal anti-inflammatory drug; NT, no antithrombotic therapy; PPI, proton pump inhibitor; QALY, quality-adjusted life-year; RF, risk factor for stroke from atrial fibrillation, including previous stroke or transient ischemic attack, history of hypertension, left ventricular dysfunction, and possibly diabetes mellitus. Warfarin was given as warfarin sodium.
*Reprinted with permission.
14 †Data from Atrial Fibrillation Investigators. 6 ‡Start age of 70 years. §Start age of 80 years.
to
With little empirical information to guide decision making in these clinical situations, it seems prudent to avoid anticoagulant agents in persons with bleeding diatheses or platelet counts of 50ϫ10 3 /µL or lower. Through the mechanisms of falls with subsequent development of subdural hematomas, predisposition to gastropathy, and direct effects on coagulation and liver metabolism, persons who abuse alcohol may be prone to anticoagulant-related hemorrhagic complications. It could also be surmised that these persons may be less compliant with anticoagulant dosing and INR monitoring. Based on retrospective medical chart reviews of physician documentation of a history of alcohol abuse, 4 studies [51] [52] [53] [54] found that alcohol abuse predisposes persons to higher than normal rates of anticoagulant-related bleeding. In these studies, the relative risk of major bleeding in these patients was approximately 2.6 times the baseline rate. Other retrospective studies [55] [56] [57] have not found this association but have been criticized for possible inaccuracies in medical chart documentation and the infrequent use of anticoagulant therapy in these patients. 58 In fact, one study 59 in which patients with INR values higher than 6.0 were interviewed found alcohol use to be protective (relative risk, 0.6) of major bleeding. An obvious limitation of these studies (except for the study by Hylek et al 59 ) is the use of subjective physician judgment and the nonsystematic documentation to define and identify persons with alcohol abuse. A limited survey of physicians suggested that most caution their patients who are taking warfarin about the dangers of using alcohol concurrently but allow them to have 30 mL, or perhaps 60 mL, of alcohol per day. 60 Therefore, given this conflicting and possibly unreliable information, it would seem prudent to have assurances of alcohol intake of a maximum of 2 drinks per day before initiation of anticoagulant therapy.
Several studies [61] [62] [63] have shown that the intensity of anticoagulation is strongly correlated with the development of anticoagulant-related bleeding. International normalized ratio levels well above the therapeutic range (INR, Ͼ4.0) are associated with dramatic increases (up to 7-fold) in the risk of intracerebral bleeding. 26 Poor compliance with anticoagulant agents or INR monitoring has been shown to increase the risk of INRs above the therapeutic range. 52 Therefore, poor compliance with anticoagulant agents or INR monitoring is likely to substantially increase the risk of anticoagulant-related bleeding. Until compliance with the taking of medication and INR monitoring can be assured, it is prudent that anticoagulant therapy be withheld. Similarly, anticoagulant agents should be discontinued in patients who have poor compliance with medications.
There has been some reluctance to offer anticoagulant therapy to older patients with AF because of the perceived inability to adequately regulate INR status because of aging. 64 Hylek et al 65 studied 4517 outpatients who were taking warfarin for AF, with most managed by their primary care physicians. The authors reviewed the quality of INR control according to age by measuring time in the therapeutic range (INR, 2.0-3.0), at an INR above 5.0, and at an INR below 1.5. They found no difference among age groups younger than 65, 65 to 74, 75 to 84, and older than 84 years in the percentage of time in the therapeutic range or well above and below the therapeutic range. Therefore, it does not appear to be more inherently difficult to maintain INRs in the therapeutic range as persons get older.
Although some studies 37, 53, 66 have confirmed that there is an increased risk of anticoagulant-related upper GI tract bleeding in persons older than 65, compared with those 65 and younger, it is unclear whether there continues to be a gradient of increased risk as those older than 65 grow older. The Stroke Prevention in Atrial Fibrillation II study 67 found that the gradient of warfarin-related major bleeding risk was independently and significantly related to age, continuing to rise past age 75. These results have been questioned because of the use of anticoagulation intensity that is higher than what is used presently (INR, 2.0-4.5) and the small number of bleeding events. 52 Also, Beyth and Landefeld 68 found that the odds ratio for anticoagulantrelated bleeding was 1.7 (95% CI, 1.0-2.8) for patients aged 65 to 74 years and 3.0 (95% CI, 1.7-5.1) for those 75 and older, compared with a referent population 64 and younger. Other studies 57, 69 have found no association between anticoagulant-related bleeding and age, although they have been criticized for possible biases, including the use of noninception cohorts (ie, some patients had been taking anticoagulant agents before the study, so those at the highest risk of bleeding were selected out). Finally, the sensitivity analysis of the study 14 that examined the effect of GI tract bleeding risk factors on the choice of antithrombotic therapy showed that a clinically plausible increased risk of bleeding in patients older than 75 did not influence the choice of antithrombotic therapy in this age group. Therefore, when deciding whether to institute anticoagulant therapy in this age group, it is likely that any increased risk of bleeding is offset by an increased risk of stroke that increasing age confers.
APPROACH TO ANTICOAGULANT THERAPY IN OLDER PATIENTS WITH AF
Assess Stroke Risk
The most salient issue when deciding whether older persons with AF should receive anticoagulant agents is their stroke risk. The Figure outlines a risk stratification scheme for older persons, based on the presence of clinical risk factors that increase the chance of stroke. 
Assess Bleeding Risk
Patients should then be assessed for potential factors that may increase their risk of anticoagulant-related bleeding. Table 2 outlines the recommendations relative to these factors on the decision whether to initiate anticoagulant therapy. If the patient has a potentially rectifiable absolute or relative contraindication to anticoagulant therapy, measures to alleviate this condition should be considered. For example, some older persons with AF may also have mild to moderate dementia. They may still be candidates for anticoagulant therapy. However, it would be difficult to initiate anticoagulant therapy in these persons if they were living alone and their compliance with warfarin therapy or their ability to remember to return for regular blood testing was not assured. To help ensure compliance, attempts could be made to enlist the help of family or friends, or a move to a supervised setting might be considered. Anticoagulant therapy could then be initiated with greater confidence. Another option is alternative therapies, such as cyclooxygenase-2 inhibitor-specific NSAIDs in patients who are taking conventional NSAIDs without cytoprotection. For persons taking cyclooxygenase-2 inhibitor-specific NSAIDs, the role of the addition of misoprostol or a proton-pump inhibitor in the prevention of GI tract bleeding requires further study.
Assess Patient Preferences
For patients who remain candidates for anticoagulant therapy after assessment of their bleeding risk, the recommendations of the 6th American College of Chest Physicians Conference on Antithrombotic Therapy for older persons with AF should be used as a guide to appropriate therapy. 2 These guidelines recommend anticoagulant therapy for all patients with AF who are 75 and older unless a contraindication exists. For persons aged 65 to 74, anticoagulant agents are recommended unless their baseline stroke risk is low (4%-5% per year), in which case aspirin and, possibly, no therapy become viable therapeutic options. Finally, in discussion with individual patients, it is important that their preferences for therapy be determined. That is, the benefits of antithrombotic therapy (oral anticoagulant agents and aspirin) and the potential disadvantages (eg, the need for regular blood testing during warfarin therapy) should be discussed with them. This is important because studies [72] [73] [74] have found that patients with AF with similar clinical profiles choose different stroke prevention therapies. Several methods have been developed to help elicit these preferences, although they may be difficult to perform in the usual clinical care setting. However, they highlight the need for clinicians to receive feedback from patients about how they personally weigh the advantages and disadvantages of warfarin and aspirin therapy.
COMMENT
Based on the literature review for this study, many of the purported patient-related barriers to anticoagulant therapy in older persons with AF probably should not influence the choice of stroke prophylaxis in these patients. For example, in the era of routine clinical H pylori testing and treatment of persons with non-NSAID-induced peptic ulcer bleeding, previous episodes of upper GI tract bleeding do not appear to increase the chance of anticoagulantrelated bleeding. Furthermore, for many clinically accepted contraindications to anticoagulant therapy, such as alcohol abuse, there is conflicting evidence pertaining to their effect on warfarin-related bleeding. Decision making regarding the use of anticoagulant agents ): I, evidence from at least 1 properly randomized controlled trial; II-1, evidence from well designed controlled trials without randomization; II-2, evidence from well designed cohort or case-control analytic studies, preferably from more than 1 center or research group; II-3, evidence from comparisons between times or places with or without the intervention (dramatic results in uncontrolled experiments could also be included here); and III, opinions of respected authorities, based on clinical experience, descriptive studies, or reports of expert committees.
in such persons continues to require clinical judgment. For other purported contraindications, such as the notion that there is an unacceptably high risk of anticoagulant-related bleeding in the very old (Ն75 years), there is little supporting evidence.
Recognizing that an increased risk of bleeding is a major disadvantage of anticoagulant therapy and that older age may confer a slightly higher risk of developing anticoagulant-related bleeding complications, it must be remembered that of all age groups, patients older than 65 are also at the highest risk of stroke from AF. Therefore, as pointed out by Hart, 75 older persons with AF have the most to gain from treatment with anticoagulant agents but also potentially have the most to lose. Considering that multiple studies [76] [77] [78] [79] have shown that, among all age groups, older persons with AF are the least likely to receive anticoagulant therapy, it seems that many clinicians are overly concerned about the possible negative effects of anticoagulant therapy and tend to underemphasize its potential benefits. 13, 80 The results and recommendations of these studies and the present study may help place the advantages and disadvantages of anticoagulant therapy in this population in better perspective.
This study has addressed the bleeding-related barriers to anticoagulant therapy in older patients with AF. However, there are numerous physician-related barriers as well. 81 For example, longitudinal follow-up by physicians and nurses of patients receiving chronic anticoagulant therapy can be disruptive to a busy office practice. There is frequent and regular need to communicate with laboratories regarding INR results and to speak with patients regarding changes in their anticoagulant dosage. Considering that in many jurisdictions these activities are also poorly remunerated, physicians may choose the path of most convenience and recommend aspirin therapy for many of their older patients with AF who are appropriate candidates for anticoagulant therapy. 82 The access of these physicians to dedicated multidisciplinary anticoagulation clinics that are capable of taking over the dayto-day responsibility for management of anticoagulant therapy may represent a solution to this problem. Compared with management in primary care physicians' offices, these clinics have been shown to reduce the incidence of anticoagulant-related bleeding complications. 82 Further study is needed to determine whether increased access to them will increase the percentage of patients with AF appropriately treated with anticoagulant agents. Other suspected physician barriers to the use of anticoagulant therapy include the general tendency of physicians to more easily accept an error of omission over an error of commission. [83] [84] [85] [86] In other words, physicians may believe that they are personally responsible when patients have anticoagulant-related bleeding episodes, in apposition to when patients with AF have strokes that could have been prevented with anticoagulant therapy. 13 Further work is necessary to examine the influence of these physician-related barriers on the appropriate use of anticoagulant agents in older patients with AF.
In summary, the salient issue in selecting patients with AF for anticoagulation therapy is accurately estimating their stroke risk, with bleeding risk during anticoagulation being a lesser issue, relevant to only a few patients. Therefore, physicians' fears of the risk of bleeding among older patients who are taking anticoagulant agents are often exaggerated and unfounded. Stroke risk stratification should drive the decision about use of anticoagulation in these patients. Based on the risks of stroke and bleeding, clinicians can use the approach outlined in this article to determine the appropriate use of warfarin therapy in older persons with AF.
